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(57) ABSTRACT

A grinding lamella 1 for being arranged on a grinding wheel
19 which is rotatingly drivable around an axis of rotation,
comprising an outer edge 2 which is at least partially convex,
aninner edge 3 which is at least partially concave, a front edge
4 which connects together the outer edge 2 and the inner edge
3 on the front side of the grinding lamella 1, and a rear edge 5
which connects together the outer edge 2 and the inner edge 3
on arear side of the grinding lamella 1, wherein the front edge
4 is longer than the rear edge 5 and wherein the outer edge 2
is longer than the inner edge 3.

19 Claims, 3 Drawing Sheets
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GRINDING LAMELLA FOR ARRANGEMENT
ON A GRINDING WHEEL WHICH CAN BE
DRIVEN IN ROTATION ABOUT AN AXIS OF
ROTATION

The invention relates to a grinding lamella for being
arranged on a grinding wheel rotatingly drivable around an
axis of rotation (D), which grinding lamella comprises an
outer edge which is at least partially convex in shape; an inner
edge which is at least partially concave in shape; a front edge
which connects the outer edge and the inner edge on a front
side of the grinding lamella, and a rear edge which connects
the outer edge and the inner edge on a rear side of the grinding
lamella. Furthermore, the invention relates to a grinding
wheel with at least one carrier element and a plurality of such
grinding lamellae which partially overlap one another and
which, together, form an annular shape. The invention also
relates to a cutting pattern for such grinding lamellae.

Such grinding wheels provided with a plurality of grinding
lamellae are placed onto a driving machine for the purpose of
grindingly machining workpiece surfaces. Different embodi-
ments of such grinding wheels and grinding lamellae are
known from the state of the art.

EP 1 142 673 B1 shows a grinding lamella of the initially
mentioned type which comprise two parallel edges and
between same, they comprise a convex and a concave third
and fourth edge. The grinding lamellae are positioned on an
annular carrier portion of a carrier so as to overlap like roof
tiles.

DE 295 10 727 U1 describes a grinding wheel which com-
prises a plate-shaped carrier which is centred on an axis and is
rotatable around same, having a hub portion which is
arranged around said axis and having an annular carrier por-
tion which is arranged around said hub portion. The hub
portion comprises a bore to allow the passage of a fixing
element for being fixed to an operating spindle of a machine.
On the carrier portion there is provided an annular covering
which is formed of individual grinding lamellae and which is
fixed by a glue or resin. The grinding lamellae are trapezoidal
in shape; they overlap like roof tiles and are arranged on the
annular carrier portion. Because the grinding lamellae have a
trapezoidal shape, they cannot be cut off from a continuous
strip during the subsequent operating sequence. Furthermore,
it is necessary to provide a large number of such grinding
lamellae to cover the annular carrier portion, which results in
a relatively large positioning angle for each individual grind-
ing lamella and as a result, the grinding wheel is relatively
thick across its entire cross-section.

It is the object of the present invention, on the one hand, to
provide a grinding lamella the production of which results in
a minimum amount of cutting scrap and, on the other hand, to
provide a grinding wheel which comprises a high degree of
overlap of the grinding lamellae in the rim region.

The objective is achieved by providing a grinding lamella
for being arranged on a rotatingly drivable grinding wheel,
which comprises an outer edge which is at least partially
convex in shape; an inner edge which is at least partially
concave in shape; a front edge which connects the outer edge
and the inner edge on a front side of the grinding lamella; and
a rear edge which connects the outer edge and the inner edge
on a rear side of the grinding lamella, wherein the front edge
is longer than the rear edge and wherein the outer edge is
longer than the inner edge.

The advantage of the inventive grinding lamellae is that, in
the rim region, there is achieved a maximum degree of over-
lap of a grinding wheel comprising such grinding lamellae,
i.e. in the region where, during the operation of the tool, the
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maximum speeds occur, which region constitutes the main
operating zone. This means that in the region where the high-
est loads occur (at the large diameter) most of the material is
available, whereas in those regions where only a small
amount of material is removed (at the small diameter) there is
less grinding material. This results in a long service life of the
grinding wheel, which is achieved by relatively small grind-
ing lamellae which permit a thick grinding lamella package
such as it is necessary for some applications.

Furthermore, the objective is achieved by providing a
grinding wheel with at least one carrier element and with a
plurality of inventive grinding lamellae which partially over-
lap one another and which, together, have an annular shape.

In addition, the objective is achieved by providing a cutting
pattern for cutting material or strip for producing inventive
grinding lamellae, wherein the grinding lamellae are
arranged in rows so as to adjoin one another, with each two
adjoining grinding lamellae being arranged in a row in a way
s0 as to be rotated relative to one another by 180 degrees, and
are formed so as to be point-symmetric relative to one
another.

The designations of the edges of a grinding lamella refer to
the grinding lamella package consisting of a plurality of
inventive grinding lamellae, with the grinding lamella pack-
age being annularly arranged on the finished grinding wheel.
The outer edge is thus arranged at the outer circumferential
rim of the grinding lamella package and of the grinding wheel
respectively, the inner edge is arranged at the inner circum-
ferential rim of the grinding lamella package, the front
edge—if viewed in the direction of rotation of the grinding
wheel—at the front and the rear edge—if viewed in the direc-
tion of the grinding wheel—at the rear.

Therear edge is the edge of the individual grinding lamella,
which edge is visible in the grinding lamella package and,
because it is the working edge during the grinding operation,
it is preferably straight-lined. The front edge is preferably
also straight-lined.

In order to achieve a grinding lamella package which is as
circular-ring-shaped as possible, the outer edge, at least along
part of its length, comprises a convex outer edge portion, with
the inner edge, at least along part of its length, comprising a
concave inner edge portion, with the convex outer edge por-
tion and the concave inner edge portion comprising the same
radius. The latter is important for ensuring that the grinding
lamellae are produced with the smallest possible amount of
cutting scrap material when these are cut out of a strip, with a
convex outer edge portion of a grinding lamella resting
against a concave inner edge portion of an adjoining grinding
lamella.

Because, between the arched portion of the outer edge and
the corner in the transition between the outer edge and the
front edge, there is provided a straight outer edge portion, it is
possible to provide the outer edge with a longer length in
order to make available as much grinding material as possible
at the outer circumferential rim of the grinding lamella pack-
age.
This situation can be improved in that a further straight-
lined outer edge portion can be provided between the convex
outer edge portion and a corner in the region of transition
between the outer edge and the rear edge.

The inner edge can be concavely formed with a constant
radius along its entire length, so that the inner circumferential
rim of the grinding lamella package is circular-ring-shaped.

The grinding lamellae are preferably glued to the carrier
element, for example by resin.

The rear edges of the grinding lamellae are preferably
arranged radially with reference to the axis of rotation. Fur-
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thermore, the grinding lamellae are preferably designed in
such a way that an angle enclosed by the front edge and the
rear edge of the grinding lamella is greater than an angle
enclosed by an imaginary radius referring to the axis of rota-
tion and extending through a corner between the inner edge
and the front edge, and the rear edge. In this way, too, it is
achieved that on the outside more grinding material is avail-
able.

The outer edges of the grinding lamellae are preferably
arranged on the carrier element in such a way that they form
an outer circumferential rim of the grinding wheel.

The carrier element is preferably plate-shaped and can
consist of a metal, a resin-bonded glass fiber fabric or plastics,
more particularly vulcanized fiber.

The carrier element preferably comprises an annular rim
portion for fixing the grinding lamellae, and an inner hub
portion, with the hub portion being provided with a bore for
fixing the grinding wheel to a driving machine.

The fact that two adjoining grinding lamellae are arranged
in a row of the cutting pattern so as to be rotated in pairs by
180 degrees, as well the point-symmetrical design of the
grinding lamellae allow all the grinding lamellae to be iden-
tical in shape and make it possible for a plurality of rows to be
cut side by side out of a strip of grinding material, without
there occurring any cutting scrap between the rows or
between adjoining grinding lamellae in a row.

The cutting pattern is preferably designed in such a way
that each two adjoining grinding lamellae, which abut one
another via their rear edges, form two rim edges of the row,
with the rim edges each comprising a concave edge region
and a convex edge region between which there are provided
straight-lined edge regions.

Furthermore, each rim edge can form the inner edge of one
of the two adjoining grinding lamellae and the outer edge of
the other one of the two adjoining grinding lamellae.

A preferred embodiment of the invention is explained in
greater detail with reference to the following drawings
wherein

FIG. 1 is a plan view of an inventive grinding lamella.

FIG. 2 shows an inventive cutting pattern and

FIG. 3 shows an inventive grinding wheel.

FIG. 1 is a plan view of an inventive grinding lamella with
an outer edge 2, an inner edge 3, a front edge 4 and a rear edge
5. The designations of the edges 3, 4, 5, 6 of the grinding
lamella 1 are derived from the arrangement of the grinding
lamella 1 on a carrier element 15 of a grinding wheel 19. The
outer edge 2 is thus arranged at an outer circumferential rim of
the grinding wheel 19; the inner edge 3 points inwardly
towards a hub portion 18 of the carrier element 15, the front
edge 4 is arranged in a direction of rotation R of the grinding
wheel 19 around the axis of rotation in front, and the rear edge
5 accordingly at the rear.

The outer edge 2 comprises a plurality of portions/regions,
with a straight-lined outer edge portion 7 starting from a first
corner 6 between the outer edge 2 and the front edge 4. This
is adjoined by a convex outer edge portion 8 which is followed
by a straight-lined outer edge portion 9 which ends ata second
corner 10 between the outer edge 2 and the rear edge 5.

Along its entire length, i.e. between a third corner 11
between the front edge 4 and the inner edge 3 and a fourth
corner 12 between the rear edge 5 and the inner edge 3, the
inner edge 3 is fully concave along its entire length. The entire
inner edge 3 thus forms a concave inner edge portion.

The front edge 4 and the rear edge 5 are both straight-lined
along their entire length. The front edge 4 is longer than the
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rear edge 5, with the front edge 4 and the rear edge 5 forming
an angle relative to one another, which angle opens towards
the outer edge 2.

FIG. 2 shows a strip 14 consisting of a grinding material
which extends in the direction of the arrow P and on which
there is shown the cutting pattern for producing the grinding
lamellae out of the strip 14. The grinding lamellae 1 to be cut
out are arranged in rows 13 next to one another. Each two
adjoining grinding lamellae 1 in arow 13 are arranged so as to
berotated relative to one another by 180 degrees, wherein two
adjoining grinding lamellae 1 abut one another either by their
front edges 4 or their rear edges 5. To avoid the occurrence of
any cutting scrap while the grinding lamellae are being cut
out, the grinding lamellae 1 are arranged symmetrically rela-
tive to one another in pairs. In the arrangement shown in FI1G.
2, the two grinding lamellae 1, 1' emphasized by way of
example are designed point-symmetrically relative to the
symmetry point S. This applies to all the adjoining pairs of
grinding lamellae 1 in a row 13. Furthermore, all grinding
lamellae 1 are identical relative to one another, which also
applies to the grinding lamellae 1 of different rows 13.

As the strip 14 comprises straight-lined rim regions, cut-
ting scrap occurs in the hatched area only.

FIG. 3 is a plan view of a grinding wheel with inventive
grinding lamellae 1. For one of the grinding lamellae 1 there
are shown, by way of example, the covered visual edges. The
individual grinding lamellae are arranged so as to partially
overlap in the form of a circular-ring-shaped grinding lamella
package on a carrier element 15 and glued to the carrier
element 15. The carrier element 15 comprises a carrier por-
tion 16 which is also annular in shape and to which the
grinding lamellae 1 are glued. Furthermore, the carrier ele-
ment 15 comprises an inner hub portion 18 in which there is
provided a bore 17 by means of which the grinding wheel 19
can be fixed to a driving machine.

Because the individual grinding lamellae partially overlap,
the front edges 4 of the grinding lamellae 1 are hidden under-
neath the subsequent grinding lamella 1. The rear edge 5 is
visible and delimits the operating range of the grinding
lamella 1 which can be used on the face side of the wheel. The
rear edge 5 is arranged radially relative to the axis of rotation
D of the grinding wheel 19. However, in principle it is also
conceivable for the rear edge 5 to slightly deviate from an
imaginary radius on the axis of rotation D. On the other hand,
the front edge 4 is not arranged radially relative to the axis of
rotation D, but at an angle in such a way that the angle
between the front edge 4 and the rear edge 5 is greater than it
would be if the front axle was arranged radially. It is thus
ensured that the inner edge 3 is clearly shorter than the outer
edge 2 of the grinding lamella 1. The radian measure of the
angle across which the inner edge 3 extends with reference to
the axis of rotation D is thus smaller than the radian measure
of the angle across which the outer edge 2 extends with
reference to the axis of rotation D. In consequence, more
material for the grinding lamella 1 is provided at the outer rim
of'the grinding wheel 19 than an the inner rim of the grinding
lamella package which consists of a plurality of grinding
lamellae 1. In consequence, more grinding material is pro-
vided in the region in which there occur higher circumferen-
tial speeds, more material waste and thus a higher degree of
wear.

LIST OF REFERENCE NUMBERS

1 grinding lamella
2 outer edge
3 inner edge
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4 front edge

5 rear edge

6 first corner

7 straight-lined outer edge portion
8 convex outer edge portion

9 straight-lined outer edge portion
10 second corner

11 third corner

12 fourth corner

13 row

14 strip

15 carrier element

16 rim portion

17 bore

18 hub portion

19 grinding wheel

D axis of rotation

P direction of arrow

S symmetry point

The invention claimed is:

1. A grinding lamella for being arranged on a grinding
wheel rotatingly drivable around an axis of rotation compris-
ing:

an outer edge which is at least partially convex in shape,

an inner edge which is at least partially concave in shape,

a front edge which connects the outer edge and the inner
edge on a front side of the grinding lamella, and

a rear edge which connects the outer edge and the inner
edge on a rear side of the grinding lamella,

characterized in that the front edge is longer than the rear
edge and that the outer edge is longer than the inner edge,
and wherein either:

(1) the front edge and the rear edge are straight-lined and
enclose an angle;

(2) atleast along part of its length, the outer edge comprises
a convex outer edge portion, and that at least part of its
length, the inner edge comprises a concave inner edge
portion, wherein the convex outer edge portion and the
concave inner edge portion comprise the same radius;

(3) between the convex outer edge portion and a corner, in
the region of transition between the outer edge and the
front edge, there is provided a straight-lined outer edge
portion;

(4) between the convex outer edge portion and a corner, in
the region of transition between the outer edge and the
rear edge, there is provided a straight-lined outer edge
portion; or

(5) the entire inner edge is formed so as to be concave with
a constant radius.

2. A grinding lamella according to claim 1, characterized in
that the front edge and the rear edge are straight-lined and
enclose an angle.

3. A grinding lamella according to claim 1, characterized in
that at least along part of its length, the outer edge comprises
aconvex outer edge portion, and that at least part of its length,
the inner edge comprises a concave inner edge portion,
wherein the convex outer edge portion and the concave inner
edge portion comprise the same radius.

4. A grinding lamella according to claim 1, characterized in
that between the convex outer edge portion and a corner, in the
region of transition between the outer edge and the front edge,
there is provided a straight-lined outer edge portion.

5. A grinding lamella according to claim 1, characterized in
that between the convex outer edge portion and a corner, in the
region of transition between the outer edge and the rear edge,
there is provided a straight-lined outer edge portion.
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6. A grinding lamella according to claim 1, characterized in
that the entire inner edge is formed so as to be concave with a
constant radius.

7. A grinding wheel with at least one carrier element and
with a plurality of grinding lamellae according to claim 1,
which lamellae partially overlap with one another and which
together form an annular shape.

8. A grinding wheel according to claim 7, characterized in
that the grinding lamellae are glued to the carrier element.

9. A grinding wheel according to claim 7, characterized in
that with reference to the axis rotation, the rear edges of the
grinding lamellae are arranged radially.

10. A grinding wheel according to claim 7, characterized in
that the grinding lamellae are arranged in such a way that an
angle enclosed by the front edge and the rear edge of the
grinding lamellae is greater than an angle which is enclosed
by an imaginary radius referring to the axis of rotation and
extending through a corner between the inner edge and the
front edge and by the rear edge.

11. A grinding wheel according to claim , characterized in
that the convex outer edge portions of the grinding lamellae
form an outer circumferential rim of the grinding wheel.

12. A grinding wheel according to claim 7, characterized in
that the carrier element is plate-shaped.

13. A grinding wheel according to claim 7, characterized in
that the carrier element comprises an annular rim portion for
fixing the grinding lamellae and an inner hub portion, wherein
in the hub portion there is provided a bore for fixing the
grinding wheel to a driving machine.

14. A grinding wheel according to claim 7, characterized in
that the plate-shaped carrier element is made of metal, a
resin-bonded glass fiber texture, a fiber material or plastics,
more particularly vulcanized fiber.

15. A cutting pattern for cutting the material or a strip of
material for producing grinding lamellae according to claim
1, characterized in that the grinding lamellae are arranged in
rows which adjoin one another side by side, and that each two
adjoining grinding lamellae of one row are arranged so as to
be rotated relative to one another by one hundred eighty
degrees and are formed so as to be point-symmetric relative to
one another.

16. A cutting pattern according to claim 15, characterized
in that each two adjoining grinding lamellae which abut one
another by means of their rear edges form two rim edges of the
row, wherein the rim edges each comprise a concave edge
region and a convex edge region between which there are
provided straight-lined edge regions.

17. A cutting pattern according to claim 15, characterized
in that each rim edge forms the inner edge of one of the two
adjoining grinding lamellae and the outer edge of the other
one of the two adjoining grinding lamellae.

18. A grinding lamella for being arranged on a grinding
wheel rotatingly drivable in a direction of rotation around an
axis of rotation comprising:

an outer edge which is at least partially convex in shape,

an inner edge which is at least partially concave in shape,

a front edge which connects the outer edge and the inner

edge on a front side of the grinding lamella that faces
toward the direction of rotation, and

a rear edge which connects the outer edge and the inner

edge on a rear side of the grinding lamella that faces
away from direction of rotation,

characterized in that the front edge is longer than the rear

edge and that the outer edge is longer than the inner edge.

19. A grinding wheel rotatingly drivable around an axis of
rotation comprising:

a carrier, and
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a plurality of grinding lamellae supported on the carrier,
wherein each of the plurality of grinding lamellae
includes:
an outer edge which is at least partially convex in shape,
aninner edge which is at least partially concave in shape, 5
a front edge which connects the outer edge and the inner
edge on a front side of the grinding lamella, and

a rear edge which connects the outer edge and the inner
edge on a rear side of the grinding lamella, character-
ized in that the front edge is longer than the rear edge 10
and that the outer edge is longer than the inner edge,

wherein each of the front edges of the plurality of grind-
ing lamellae is disposed adjacent to the carrier, and
each of the rear edges of the plurality of grinding
lamellae is spaced apart from the carrier. 15

#* #* #* #* #*
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